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Dr. I..t..ta. and Dr. Bugge

iuh: Invcti.tionu on a f£1ps*-Iike disease of cattle ("benign flaps",

t-Lz..... zapaioa bov-a c f c c). (Untersuchungen uber eine

....... ch'< -nkr Z; des Rindos ("gutartige Maulseuche",

Stc;r O.zULoza bovis spc-cifica)).

Z. - .. g, Haustiere 1: 3-20 (1906).

* l'.a'so~ch", literally translated, means "mouth disease". An old German-
Thglish dictionary printad about the same year as this paper gave the
translation "flaps", a term used in veterinary mnedicine.

February 1969

~ ..- a~a n- -' -.---
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3 n L, " -e . rich ta tu... land.

hh CZA* C for sr , 'h on-cheal epi-dcmic pro.eri r

and affectcd tre .- couz -. h--n o" the .o"h, was obszrved a-on7 th.7. cattle.

The disoacu spre': o ckiy sron: those ti.:" " h" been in contact w4ih

the b.v'arian cTh... disease aroused very grent i..rest since i:.s r.s.ptc:c

waze oasily so-.mes with those of foot-aznd-mcuth diiease. Throh tc cordial

intervention of Dr. "--t Vetarinnry nd the willinen2ss of mnane ..

ment o: the cattle yards, on 6 May 190L, we were able to obtain an zn.sl which

was still sick for use in our studies. This aniial served as the soL: e of

rmaterial for all our later studies.

Findings in The Case of Spontaneously Ill Cattle

The steer was five years old and In good health from a n'itritionz! point of

view. The genral state of health had not been inpaired. In particulir, there

was no elevation of the body tempelature(390C) as a result of fever. "Me

2ni-!l ceosued the hay that was made available to it with x good appe Ate.

C-~.2 a, o n persisted both before introduction and during eating.

Loc l conditions: upon opening the oral cavity, one observcd on .he front

5idc of the hard palate, many lentil- to five-pfenning*-sized area wit- fairly

red e . These were r3ther prominent over the whole ar.ea. The foci

cro .ted 'from the haalthy tissue by a narrow, ca. I-I = wide, -rey-

r-ed ro.c which -radually changed to red in color as it approached the inner area.

.n tneir centers, the ares exhibited a yellowish-grey, th.ic.., partly fi nely anz

partly coarsely granulated, torn, surface area. The yello-Ash-.rey mas was Stu -k

-olidly to the urndrlyinr layer of tissue and could be neither renoved like s

nr... .or othtr.iz " ea-ily removed. Several such areas of lentil tz pfennig lze

SA "D I.rXi ' is a . coin.

BEST AVAILABLE COPY



- - ~ ,f. c .ck: in' ever-i czsc, in a-!d~tion,

v I ~~~ n d--tt- -.:ere found on th.e nucous

sf n- ,ton to~ta f :nuluL of thr- ton.gue,

-r za~ z d~e ntic I to the disease

f C L It'n r :n:*-- zt c, -nr ch.-Iacteristics !see t'na tzbie

* £~ ~ -i.h Traat:! ?! ~

Cj<ine~:~~ z~of th- f ood, the watar, znd the stable yiel, od no suppat

for ~ ~ Lp ziz of V-o di asa was t ". resul~t of the

Sof a p,-yzical or chconicol n~oxious LZ-rt Rather, it was cncbded ,'at

td izczLze dc'velo;:cd afte-r the exposurm of the subject to another diseased

In florJer to 3btaif this envidence,, from the diseased cettlc, three fr.-:i

or__n oth.*c underz ide of the tore,.e werc excised alon., with a snall porticn of

?nrl tizzuo ond %t-crc' enployd for the tran.nission studies that v1ire carried

n;crliv,; ;ine older cattle at Vra Itvienic Instituto A porlion of t-3

:.-e aLs wa~s nrescrvcd ir=diztely after rmaoial. in formalin ard c ,ncentratc z

zol*ati forlae histological xmntios

The exct4-.d -:z~were inoculated into five calves -.tich had -been

4t*h. Study stab~cs of .-he Fyjienic Institute since autmun of 1903. fram.=-Ission

occurrd via the man'e,-ane miterial and was carried cut In th-- f o~lwinZ

tho to~, -,;s draun out of tho mouth; hereupon, the mucou:; membram

* *frenulun of" "ha tonMe was pierces uith a pair of scissors~ and with

of the c' =-A scissors . a 1-2 cm-deep incision was =ado.

_n Lch pc~ko zis those, a particle of thec scus mm*bram fr . the sic'..

- ~crdC.o:" .-d t~ho inoculation was sealed by sim1tioue;z1 passing

a.of the pocket and the Inrcrted maiterial



After two to fcur days in all tae calves thus inoculated, a t.cor.n to woak

roddcning and s;cllinm occurred at the site of ino :ulation. After si-c to seven

days, howaver, these symptoms of inflam.ation gradually receded in t} :..a of

the wound. Up to the twelfth day after inoculation, no suspicious lesions w.re

observed in the oral cavities of any of the cxperimental anLmals. In addition,

none of the anirals exhibited a di,... aistite, decrease in weight, or

change in body temperature. Suddcnly, on the thirteenth day after inoculation,

there appeared at the site of the inoculation, small, dispersed, red spots.

Findinrs By Inoculation

Calf No. 1, male 3/4 ynars old, red and white, in a reasonably good state

of health. On 20 May, 14 days after transmission of the inoculum to this calf,

six mustard see to lentil-sized areas were visible on the bottom of the tongue

at various distances from the site of inoculation. Additional areas with the

same appearance were found near the first molar tooth and on the inner side of

the l6wer lip. The surface of the small spots was smooth, while the larger ones

exhibited a light granulation in the center. Upon more precise inspection, it

could be 5eon that in th: middle of these areas, there was the loss of subatance

sach as would bo found if someone had used a hole cutter. The center of the

spots lay, therefore, about V to > mm belou. the level of the inflammed adjazent

tiz~: u2 the irfect.-d area and was surrounded by ateep walls. The centers of

lcrC.. opts had a Croy-red color and a granular appearance. After two days,

the ftC .ad at~ain : 1he size of a pfenning-piece or larger. Their centers

assiuned a ycllotwiz.-5ey color and after two more days, two of t c' foci had

achieved the size of a l0-pfemig piece and had grey-yellow, broken centers.

Between the sixth and eighth days, the red o- ars around -.os' 3: the round

disease foci appeared to fade, and in their place, a patch of smoc ,h, dull-red



-. L; Ar. o~ rc-.,d th~e 1- allhy mucous me-z-zrn on e:.

~I.~:At": 3er, the f : ~tiofl of

0 ~.. - ~ . :~d ~c32~ .. ~ rtcdfrom h.ezlthy mucus

an! Tno lazt rans of the daaso,

th.. ea*J -4, infcc A.S.' narJDuring -.. is atinVc

~z ~c c t-rcc -nontn, L.fter the trz .17!isil stady, %I-z foaind in

r<.:'V- 3 i1 h.. rc-Jy dcscribad. These lesions receded qui(-: b but r.,-,w

1cs4-,nz z-nzczred. The result wns that, the aninal e3Chibited f orm cf neld lesi,-ons

inv ~ :3*.z;es of - cvelo=urlt f~or several r~onths after im'ecticr.

N~r~o. :1, rzil, rcd-vito, yc-rs old, in irood state of :%ealtho Cn

2~; :..~ or t~i - crc obszrved on the underside of the ton~uc, three lintel-

-. -~-- -;, y ircumseribed area with red borders of l-1 := Vxickm.~s.

.. nena. ~ n the sarf acu -,rd *n:. na.Iially divided centers.

* .c c~cd,;c of the Intr-aillary bona~ arm the fiz-st molar to.:'h,

zit .cd fou.r int.-zed, gro-y-sh-red, sce~ia. raised

ci- nct . -tsraI an.y further bu-t did develop a joi--eo

:;~.: ~ ~c~lyturned to a yallowi color and. bccano lum.7.y. Et' 2F vAy,

u; 'cc*tzbleclrt~ adfue reddenin~oCr.2 amsle

:--, f c~~r cu-.d on the inrer side of the lourar lip across Iron t ie

~..;.&<~la ~ ir2~.~rarea on the,. upper lip.waa noticed a grey-yallow .1-sion

t ;Z --- ze0: apice. -.Irnz .M. expnsin.,theinfectiei

t~~. t th- Con. C:, i: of the lip. Aftc.- L1,As, firstly, 4t- ca Qr2I



folds of the mucouiz cmbrarno of the lies dips io. The infcctzd pzirt vas

raised above the backaround Ly about I r.r, and z;,id a gry-r~d color. Up

to now, to u'f-'co hd L(Cr u.1ifor-. After tw, days, the inne.r area nf the

Patch cor~trat rn '.itk the suro.di. . Th. ,'i'. ;uly

assum,.d a grmy, grey-ycllow, rnd dirTy ycIlow: tone. Repeatedly, there now frmed

fror. the cer.Lr a trail across the healthy, surr~anding mucous membrane, and in

thi, t., the crescLnt form on the mucous membrane was produced. However,

healing -reauently occurred simultaneously from within and withcut. On the

mucom irpmbrane of the lower lip laying near the maxilla, tho healing process

precedod much slower than was observed elsewhere. The tesselation of the connect-

ive tissue of the lips was still missing after sloughing off of the yellow mass.

The newly formed epithelium at this site was . iginally thickened and after several

weeks, the first sulcus formation appeared.

After the process at the area mentioned had formed again, the mucous membrane

In the - of the sublinqual caruncle beca-e infected. In this case, the lesion:

on . :cous n.-,sbrano assi~zed irregular shapes, ard th3 '-aling-up process pro-

ceedd , mcore slowy. This was accompliched a mont-. er than with the pre-

vious arn. The hcalirng process began in the middle as uell as at the edges.

Ca 2L May, in T'ro lower, irner corner of the right nostril, a light circum-

ccr'b. reddening tppearad. in the days that followed, the center became grey,

ass-i the size a ten pfennig piece, and later exhibited a more grey-yellow

Coloration. Also, z; the begirning, the area and folds of the -uzzle were swell>

and irdistinct. HK..ling co-imenced simultaneously at both the middle and the edg[:

after new fcrmation of epitheliuw, the area was raised up above the surface by its

thic;Z-7ess and still showed for some time longer a color inclined to 5ell0w. After

even a longer timo, the folds also reappeared. The disease did not appear to pro-

duce iesionz on the epithelium of the muzzle glands, however, this area was

dry dtring the illness.



';C-:- T. :- ip x C1zo ttat C C d ~s a reult ofit

a'r~~ ~ ztL cc.,eey Fouver, a ralcre occurrcd

On c.. &,.. ( oral cavity, 13t in a xdIder

£C.~;.'... ~.~7 ~zrA it was complete, a third ir*-

. c~t~c~r~-~li~ z. a of July, c ffectU

~z~- 1ot %;:, ca ~. rd. 1 23te, on th e underside of I-o

tcn i on vtn ,n.7zle =-rc fcurA. In additicn, an the soft pzLzte and c.n

c: t~ ~two areas with greyish-yelloiu, torn conterLt nd. red

.~o ~A31a0, there vere sim~ilar cruzz observed irn the throct,

JArzlojc~s ltsics -,,re absen~t frm~ the sta'mach and intestine as shiwn by the

"C1J':..11 h'nck-uite, male, 3/1 years old,, very good he:;lth. On

20 : ,;r dirty ycllow-Crey., sharply circizscribed patches %ere found an the

I- Olow tho rostrils. Those stood cut prcmiroartly Cgainst the~ surroan; ing

tis-..es. In the middlo of the louvr lUp was found4 a 2 c-vddo, recind lesioT

t:~: :~z cco:: :be ty three., 6ifferently colored, concentric :g.The

i-r.. 6ir .k-grey; *t*o cecornd was tinted slightly, yellcij; and the

c. , ~re,.The arcn sas orcrinont on the surf.,.e and wat,

~ ~11. cm from~ ItAhelant corner o., the rnczth, a lesion was

* ~~a. !G;-c .4pz, 7 C'1C i~s hese lesions were an the connective

;:-.-, Z-a- run appborm the noml msuwIrwo!ein is

.~. c~;~: -.u~.h fcandsi~lar lesions. The lesion an t

-:.c of a ten pfonnie piece while the ame on the lmmr i;

~ s±%cd. . *ltcooca ~~rctic dryneas wzS net'!ccale

,thl ,. z. the javw ere found ccvcralh~e-1c e~n

uh-2c- cre rrzurIn.XA by bluish-red zcnes rnd wra rather noticeatla. Thesc;



S - -- .. . . ---- 3-- ..... .

were each libot 2 cm f'rom the c .ntcr. f. urcr rc thQ cen.te

ofn the l,t -,t--c~r sl.,lar arca wns prezcnt. In thi cr-Co, te ncrtcr

lay . :lc l t%' t-n.al rt vln< t h ofa

1> '- I.h rttop valls. Tt area orey-rr. color anrd a ;ranu-

" acc. . of Vhe ut ir lr on t-;e mucous m.1brano at those

p., ..:._re th- t: -.c first incisions ccme to rcst, v're found three lintel-

Si-,o,:, .,, low - 2. sharply circurnscribed lcrionz, which Uw:ru surrounded by a

rodbr.d zone. Tht interiors cX the foci were separated from the swollen mucous

membrane by steep walls and had a granulated appearance. At the edjo of the hard

palate near to the soft palate wore found hO to 50, 1-3 mm-si,.od, sharply circum-

scribed, red patches which were s4liGhtly raised above the surrouzndin- tissue. It

was noted that these lesions in particular were present on the fimbriated borders.

on the undersido of the tongue and on the frenulum were found tvelve of the

areas described above. In a few days, these attained the size of a ten pforLning

piece and by that time, a yellowish, oejmented center and a raised, reddish

peripheral zone could be seen. The site of inoculation was 3 cm long, IX cm wide,

and had. swollen, yellowish edges.

The lesions on the mucous membrane were distinquished by their size and depth.

Part. .... '-ly _. .re the lesions on the inside of the lower lip and on that

arec of the mucous membrane in contact with the incisors. Individual lesions

located on the ..:r$".late reached the size of a mark-piece in a few days. urin-

the ccurz: of t. s, there was a very conspicous swetic' c'ce fron the oral

cavity which po:'si.d for a long time. In the case of Calf No. 11T, the process

of healing took a lona time in spite of the fact that it bagan at the centers as

well as along the edges. Because of the new lesions, the illnzss persisted until

October.



~ c~ s~u:1','~~tir.~dcr2've (!.Ze:. TV and V) w.ere sicic on V21 May

bu-. 3-1c y z ;--: .-.fcctd ir the noi -.o~ho edres of thr-c hcrd paliAe

;7,, -f . . th.- h*.. ~. - z ;i ~& quickly.

'C n ' *. . rre Calve- (':Z VIT WIT. arA 5 VLL.J v.-re inouAeL-I

exhibit' d yc * .1ih I--- Za rne as t'otce

.. ±.Aslio, ..n ctho cr:;e of cdlvaz VI through VITT,

:;-~~ ~hr..~ .: i~ Was proven thaxt the illness urder d,.scussion I-e

~rjnL:.~s~nStudies vith Blcod

'in 'Lhe etzei of the !. calves which weore irnoculzted or. 6 3~:7190ha, with

o U 'i -fin from spont.anoousl sick1 steers, laesions apeae which

-Aar '.zthot2 obcerved wuith the three later study animals. At ah 'fst

o-*,: :c1-z 1;Zos. I - IV on 20 M.Ay, it was noted that the lesions eid

:.~ t the site of in~oculation brt on tte mucous membrane nearest t3 it ift

~~2> .1y. Then suddenly,, nuch different areas of the oral cavity vcre

- t~~ze uddan and unpredictzble appcarance, of tho, lesions of the

C--'-d'. con.cl'zded thet the ^;:at of the disease, In i uy sz!a

t o t. : of hoof- and - r-ce.;h dizc;z.e,, was carried in te bicod strem.

c.:zcr zoo.e rine vhot: .. r or not this wzz tte case, traTrs~!1ssion stuaiss

usr ;'Lr* .uxcz of blood f1re.- irfected calves to healthy e.,;voSs sa red

c..t. A. %-ctcr4'olc-1,4cz1 study o:. ?.hz blood vat also performed. Cti 21 M'ay, 'the

c:-y ; tho ot of the firCt ---- tcms in Calves Noa* I-TVs Pr= calf WC. 17g
h o:,d tho ccvarcst lesio..; ~i~ a codtt trle 1yig.

.Z; CC of tV.14 blood Was inject.ed i-.o Calf '.Vo* IX itravenocsly rr.1 10 cc 4.nto



Calf Noa. X su07.csl. O 23 Nay in-e of0 Calf 'No. IX ar.d on 2). May

in th'e cac of C !'z.:o Is2 d a c: :noc2 .ation with blocd),

symptoms of th 211.z muz-c.'~rt c:hcieho',.:over, that in the case

r,: 7:il'.- ;'!oz.: X, the accirnt:l rn1 ;~o of the disevsa from Calves

Noz . 1-1, ca-nnrL cxol'udod ccrpletely sin~ce thc y . kcn ccara of by the same

Ls C~L'v,- T-V. :-!a had fad the czlveL; infected with blcod firzt, and

the d~~'ctodhvi-.;(f before feedin- Calves Nos. I-V. In spite of this,

th : po i'1-'lty ztlill rcmains that Calves IX and X were not infected by the

blcood inoculation but rather accidently by discase products from the mouths of

calvcs Noze I-V. The ai:ear-snce of the disease in Calves IX ard X wos quite

3imilar to that described for Calves Nos* T-I11.

In the casd of Calf No. IX (intravenous), on 23 May the nuzzle appeared to

b-, the chief area corncerned. Particularly on the lovzr half of the nostril were

found =.uarous poppy- sccd- sizec. round patches which were slightly raised,

lightly granulated, and appeared to be ppaque. Their centers were Sunken.. They

werc: bordo;red by stccp walls and lay about 1/3 mr belo-,., thc rnonal surrounding

ti-suc. The unaffe~cted zone surrouadir. thc.ce area had a glooG and was colored

som.::vhat darker than the dark~ grey pignented rnzztle. By 2L4 may, the f inly

amr.ujlated patche-s urider the Larface had increazs-V in size so that the largest

Lad almost reached t size of a hempscod* Also, along the forward edge, several

diffuzc. r.-d aroa:. _--ra visible. During the next few days. nu'nerous red patches

dev_,7 _ on the mucouz membrane of the intermaxillary bore. These ha-d a dirty

yelc..:~:~ycolor and an ur--ven, shredded surface. 1_atwc-cn the 26th and~ 27th,

the_- Iwo hz.. -zdpatches were visible on the lower lip. The areas

surrc.i n thEv. ~ vm:atwollcn. Thc dicc;a-_ foci lay i. mm "-.ow the

..r. ad t- x2Iand -wecre finely granulated. At theve area ~telp

Sthe Il -tion: lost. Also, the nodules in the folds oz' the muzzle



i ,_irL : - on -- - muzzle to show siGns of in-

fccti".c. ::.o ' ;nh-. .,..i:, cc','rc. ; c. ....h , for the most part. Houever,

s:.cllir ri d r-k icoloo'aticn of t:", .re nx' d for several more days.

A.so, t& tcc .r- " cc.-.::- not h f. citinc:y ;r-n for several more weeks. The

ajain only aftcr nww epithelium had been formed and

the Z.c!l.ir,' h~ c Z':.iuc..

0. -.-4 lo:r l Z a. on the lateral surface of the tongue, only mild lesions

appeare. Tn thi c:je of Calf X, scveral of the foci described earlier were ob-

ser-vcc cs. tbhe .- By 25 ::y, these had achieved the size of a 2C-1fnnni.

~i~c .ua had a dir :r yellc color And a rouCh, dull surface. Fealing of the

X.io. on the .- cos 'c-rz:ca:c of the mouth occurred quite raoidly. A few insigni-

fic..: i:.:io- ~~ to reappear on the lower lip gzn

S .- . c ,'tcr injcction, dirty, grey-brown scatz -:re observed on

t_ a cc..'.,ea .z:. IX and X. After a week, theasc dizappeared again. These

scr-::. o.Ve ir. the case of calves Nos. IX and X. Later, they were

o..;.....ztucy .- iaals. As a result, it has boen assumed that

theyz axc <.z-ptc. .o uyndr c.c.

-"coction Studies i:.th B"lcd Serun

cztabli' c. .t of the role that blood plays as a carrier of

-u; -nt of thic disease, blood was withdrawn from Calf No. IX on

* :'.:. c' t'. Zlood was cmployed for inoculation of culture media while the

r : .. . '-.Id ir thc refrigerator for serum production. The blood was examined

...:- preparziZ.rz and in hanging drop preparations and was inonmlated into

all cf t'-, medi. v'iI b2e (agar, glycerin agar, blood agar, blood serum, serumn

u; 'broth, scr,- troth, sugar broth, glycerin broth, and potatoes). -he results

of the microsccoic and cultural ztudies were negative. Similar results had been

obtained th that zcr- performed on the blood from spontaneously ill

stcrz .c: on calves Noz. I to V11.
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On 2L I ay, abundant quantities of serum were obtained from the blood that

had been held in the refrigerator. This was filtered through a Chamberland

candle filter; the filtrate v:as free fru- visible and cultivata'le microorpanisms.

Within 2L hours, L cc and 6 cc quantities were injected subcutaneously into Calves

Nos. XI and XII respectively. Both of these calves were kept in a special stall

and were cared for by a special attendant. On 8 June, Calf No. XII became ill

and exhibited numerous lesions in the regions of the muzzle and the mouth. At

the time the animal was slaughtered on 26 June, near the lesions on the muzzle

and mouth, three lintel-sized areas with dull centers and semented surfaces

were found on the mucous membrane of the esophagus. The stomach and intestine

of this animal, however, did not exhibit any lesions. Calf No. XI did not become

ill*

Since in the study of the transmission of the disease via blood in the case

of calves Nos. IX and X, another poz.sible means of infection other than through

the injected blood cannot be completely ruled out with certainty, two additional

ca'ves, Nos. XIII and XIV, were in'tcted subcutaneously and intravenously on

12 June with blood from Calf No. XII. The calves were kept in a separate bullding

and were taken care of by an attendant who had not previously come in contact

with tXL study animals. Calf No. XIII had received 6 cc of blood subcutaneously

while Calf No. XIV received 8 cc intravenously. Calf No. XIII became ill on

28 June and Calf No. XIV on 26 June. Both shcwed symptoms similar to those

observed with Calf No. III.

In the casa of calves Nos. XIII and XIV, it was noted that for about 7 to 8

days after appearance of the disease, auspicious lesions on the mucous membrane of

the mouth were observed which disappeared again within 24 hours. Relapses occurred

in these animals ai;d noticeable lcsion3 were still being observed in October of

19024.L
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.. tud--.c .that r carried out shoA:cd the pcssibility of

... ,.n,- t c-iij 'ony products of tre disease but also by blood and filtered

ble,'J suru. -. ....h .. ission studies with products of the discase and

• 1. c b.i,. -2'. Jf ',u st't aa s dcvccned the illness. On the other hard,

C:. i c: uh; ,.-als injected ,oith blood coran becc-me ill. The

- o2 Lhc o. occrrd Ufter incubation periods of various lengths.

I nhe case of the .anaivc material, the first s nptcms appeared after li days,

material fror.: the second generation, the symptom's appeared in 13 to 15 days.

":ith intravenous and subcutaneous injections , in one case they appeared after

2 to 3 days, uhile in another case after 14 to 16 days. In the case of the

tranznission studies with sexan, the symptooms appeared after 15 days.

For the purpose of cbtaining additional information on the infectiousness

of blood and uriltered, as -.:ll as filtered serum, twelve additional cattle

vore obtained and were kept available at another site. These cattle ranged in

agc from I to 2 years.

-hc materials for these additional transmission studies was obtained frm

Calf -;o. XIV. On 8 July 190h, when severe lesions appeared in this calf's mouth,

bloc -: removed from the animal. A fraction of the blood was defitrinated

whii* L:: re-nainid-r -.:as refrigerated for serutn production.

Cf th :clve nimals placed at out disposal, eight (in pairs) were placed

four corners of a large, spacious stall located at the Veterinary Figh

0 ... In the cnrners dia7onal to each other with found the animals designated

as Nos. X.1, XTI, XVII, and MII. Nos. XV and XVI were free while Nos. XVII and

XJIli vere kept toether. Cattle Nos. XV-.XVIII served as study animals while

the rcnairin- n (XIX-:::C-) served as controls. On 9 July, !cos. XV and

)7L -- h recei-cd -4tcutancously L cc of unfiltered blood serez:, N:oile Nos.

-; -- XVTT Trezl d 13 cc and b cc of defibrinated blood respectively, The

S- ";.a .,cted contained a small amount of red blood cells.
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At the i~irz a :Ction or, 16 J-uy, typicnl diseased aren .g re obsorved on

the mucous meml'c".n. of the o.-al c: viti.s of ::zu. X"41 and XV:T. These, ho;-

ever, had disapnk;:..-. Vy ; h tint o" tre' n~xt uv.-iuon rn 19 July. Thc'

disease fci 1 n especially on the uQ;s o tho uq a:., '. the inside

of the lo-::r lie. .-Thn the ..... o " n 2L a: j , ctr-

tiona x;-. no Fc:o:r: .. ,eohle. to the first time on 9 90:,in the

oa L , . T nd X7II, diseased area ranin, up to ..nc of a

ten pcnni -pice w presont on the ed-e of the hnrd palate L .,cll a on the

Muenus membrane of the lower lip and torgue. In the case of animal X.o. XrVIT,

a 1-,:,L z oi... u on the skin was also observed. This disappeared several

days later.

In the case of the animals injected with serum and with the control animals,

n-- . al. is lesions in the oral cavity were observed durinS tne specified period

- a ";zult, these animals were later re-employed in other experiments*

; t--Hrs show that infection can be accomplished by means of injections

of fin 'inate blood whereas the injection of blood seruwm does not appear to lead

to an-% infection.

In the last study carried out by us, blood was removed from snimal No. XVII

on 9 'uut 190L. 20 cc of the separated serum were filtered through a Chamberland

.o filter. The filtrate, like the blood from which it was derived, appeared

to 'z fre from dot able microorganirmz. On 10 August 190b, 10 cc of the serun

".*re injected into a -n ni Nos. XXIII and XXIV. Unfiltered serum was injected

into animals Nos. XXVJ and XXVI.

During a month-long observation period, these animals did not bacoma ill.

After that time, we did not have the opportunity to observe the ani.als again.

The results of the transmission studies with blood serum, which were carried

out on cattle Noi. XV through XXVI, did not correlate exactly with the earlier

5tudQ. All of the cattle, which were injected with untreated blood taken from



in cot''-. f t.0 Cv;:o.; - n 1) hc

-n2L ; Gf nly c.-. ("os. X11) inl. Of

the yo.rn. . :(5, W.ich. : injected with uniltred soru-n and

- inected iith unfiltered and filtered ser=,

none ill. ,i!:d on thc po_.4t1Vu .j :.=.ssion ctcmpt with ore calf using

filt-,/ &,ru:, i. cn b..- .Cncludcd Va.t the virus raz-onsible for the disease

proc.ss i:. quus.n here is filterable. Tbe or y interpretation of the negative

rcsu-u, ho:ver, i.; that .ne blond seru . of the ill animal does not always contain

the &iT'ectiouo virus. This conclusicn is supported strong by the studies with

-u :O3o~JV-XV II. In this study, those animals injected with defibrinated

bhocd bc.11e Ill whereas the anima!s injected with serum prepared from the same

blood roemained hezl thy. Cur conclusion is tentatively based on the varying

-ivr of blood serum, obtaired from diseased animals.

In tne case of Lhe evaluation of the resultc obtained from transmission

stiie , one must take into consideration the fact that older animals are more

O. , .I -•to i then younger ones as a general rule. In the case of two

co- ..;; 9 yearz old, we were successful in i.nfecting them only after a second

att:.:x .. _ing virus material implanted in the mucous membrane of the oral cavity.

The ir."Cion5 " h. "re induced were qaite light. In the case of a three year

l7 . -, a trilu -in;ection of the virus material employed with the cows did

not z--c nv poitive results. The animals which were made available to us at

anc-. site ranc6 in age fra, 1- to 2 years. The calves used in the first

.. d d frc-. 2o 1 year old at the most.

_ ould -e poiinted out that the disease process in all of the animals was

. to V.e -ucous mcbrane of the oral cavity and the muzzle and that only

In '.; :imaL -,z z.b formation on the skin observed. Upon dissection of



study animal No. MI, alterations on the mucous membrane of the osophaCus ware

also found. On the other hand, in no cases were lesions in the area of the

nasal IWcous membrane, the conjunctiva of the eye, or, in the case of female

uMmals, on the mucous mumbrane of the vo7rina ever observed. hven when infectious

materials were trnn_'_:rrcd from the oral cavity of infected r.4.als to the areas

just mentioned, thos ara did not produce lesions.

S taneous Transm-ission of Th: !onzc

n th utall LL the tyVicnic Institute, in which the first five calves

inected :pt, five additional, uninfected calves were also kept. Of

the Iltter, two bucane ill at the end of June and two more in the begir.ning

of July 190b. From this, it can be concluded that spontaneously transmission

of the disease from animal to animal can occur.

Nature of The Infectious Agent

During the discription of the transmission studies, it was already pointed

out that it was not possible to detect microorganisms in the blood used to elicit

the disease. As a result, it can be concluded that the causative agpnt is neither

& protozoan nor a bacterium. Since in one case, transmission of the disease was

successfully carried out using a filtered blood serum, the infectious agent must

be classified as filterable and ultravisible like the infectious agents of foot-

and-mouth disease, fowl plague, and chicken pal.

In cectiors throiZh diseased mucous membrane areas were found bacteria of

various shapes and cizes. This would not have been expected based on the pre-

vious corclusiors. Ccntrol studies with healthy animals, hoi:cver, sho ed that

these b;cteria .e -wd to the flora normally associated wih t rr .ucous nembrane,

of hoal thy eatt-.
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r . o! ')7r of The I lsiono cn The V .cous X em bra ne s

D,rinZ thu enrly &te .s of the diseaso, the mucous membrane is distinquished

m-cro;copiCaily 'uy iia strong ir inuation, sw;ling, and by a yellovish co]Dr.

"h 'p..::dic .e al 5cct iona throujh the nu c o': r.e.nbrana, which ha., been stained

w ith u . .. blue , end f h i, one can observed at the

. . owin: the epithdlial lzy..- is sillnificantly dispersed;

t h e .;,jf i -a r i- .az i n -i : e r n d l e r . ]th ; i n t h e l a y e r s o f t h e m u c o s a

: t h-. - _ ..... ii ~ ., the blood ves.els are fully ;ol.2 ; and there are

S -.. ! nreua n in the area of t"-o mucoa . i the ind vidual

c rc .:- - ,; :- . ~ cl o su ely , t h e c e l l s of t h e c o n . cC t i v e t i s su e o f th e
muceia ar found to r:- pushed apart' and abundant nntrs of white blood cells are

pr;zen in the intc-stltial areas. The vessels are completely filled with red

and ~e blocd acl_ Lnd are surroundad by a lyer of white blood cells. The

border betwcen the nacosa and the epithelium of the Stratum cylindricum is in-

ditInct. n these tubule epithelia and the calls of the Stratum eznina-

............... .- above it, num.crous mruli-nucleated leucocytes were found. The

c. Th :.tun ge.iinativum exhibit mostly small, unstained areas which

:.: F.;c in sieC and nuziber as compared to those of the Stratum granulosu.

T.-.1- :.r-- inv.rinbIy found in the Stratum granulosuz. cells. The Stratum lucidum

a::d cr -n u , -- resent, howver, as a h cao enous layer.

In ' second staze, during which the epithelial layer over the center of

The di:eezd area hos lifted off, one finds papillae uhich have only a snall

epithial layer. Sometimes the papillae themsolves are daaged at the top.

The -ca m.argin zurieunciing the epithelial defect of the diseased area is dis-

incu .ed by a strong vacoulo formation in the cells of the Stratum germinativuim.

The .- c.t'.n corr.3um here has partially disappeared. The papillae and the mucosa

shu '.-,erations similar to thcz:o .escri'cd for the earlier sta-e.

P.U 

Lin
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The third tai- is dj .inquished by a narzk d docr.'al e " n.hite blood cells

in the mucosa and p pillae as :zll as a decreaze in the transvtr:c lircs of the

papillie. On the ct1cr hand, the papillae have been noticoebly !x azcd in

!enfh. .a rc~ut, the epithelial ticzzoa bet;.:cn papilln ; narrow

ridcs. "he ra-wly 2Q:Cd epitholial layer at the base of the cavit-y -i.es the

,pzn: ac. of a railing in which one can difforentiato bars and free pan-ls.

The bars can be regarded as thin Lnyars of epithelial material which originated

fron the depressions of the papillae. In these bars, the epitholiln has already

asswumed its normal orientation and state; above, ona car. observed gra-UJlaticn and

licht cornification occurrinZ at the tops of the papillae. The free panels con-

stituto thu tissue substances which form at the uppor.'part of the dan.--3d papillae.

Noxt, the border between the top of the papillaa and the cells located above is

scarcely discernable. The cells them.:lves consist of eptheliutm with large

vacuoles and white blood cells laying between thin cmorphous masses. The upper

section of this area does not constitute a haoogenous, smooth surface. Rather,

the cell substances originating from the tops oZ the papillae are prc.nent

above the normal epitholial surface. As a result of this, the surface covering

of these areas still exhibits a macroscopically detectable, irregular, uneven

appearance.

In the fourth or convalescent stage, the symptoms of inflammation have for

the most part disappeared. Also, above the papillae, epithelium free from white

blood cells begins to form. As a result, the epitheli= again possesses its

normal, uniform appearance. Tn the Strata lucidun and corneum, one can still see

deco poscd white blood cells either isolated or in clumps. in this area, when

the p:cze has .pr!d up tc the papillae themselves, the p:ipillae were found to

ch-. 3 : r recover-. In these cases, the discaccs arez: then l-y scnewhat

btl. intract sa;-,oundin g tissues. During stages 2 and 3, one finds arnon2 the

celr z - ne diseas' area that lie near the surface, microorganisms of various



mx o.i, p iu..K. treplvococci) when thu tissues

~ f~.r~, ~ :Tc't.~ ~ the mucous mcnbrca~ tissues from

c;~ .. . ~..., ; rc* z ult, thaese findings do not have

to~ c2 -:zc b~2 n 'Zr distcinct barn and fed urnob-

zz; 'h -ucccs'u'transision o

c' ~ - ~ to ~ CLt Loin. !ectcu . Zteriizls czr,6 blood fr oI the

C . 7.. t the diSOLS3 ic contaciouc and that the intecticus

Sca2irn the blood. Ar, alrec dy above,~d it must be con-

cit-. t,;.L. n : no~itivc traz,niss-lon attc.pt that thc infectious ai~ent

bclo.-r;j- tj thi filterable. -,rc,,p. 1-itvh that it is pl so agreed that with none

of thea ill xdmalc was it poj:ibliu to darnonztrate a microorganism which could

to cor.zidered to be the '.atectious acgent using, the iivcstifgative methods

c-..ployed.

"ediaaze erupttcd after an avoraze incubatiol time of two weeks during

our rtu.dics. It is cliniczilly charact~rized as a feverless stcnatitis which

leado to the for..ntion of xrnall nodules with rcd 'is There is no de-

tructienn cI' the stzite of hualth of the anrnal. The r.Gdules can run

-.rd focr-. .~- nolt.,-. The nodules, w.-ich can appear on all parts

of --,- rcous of thiw mouth znd on the nacal pass-n-eu, Lz-, i'irzt of

c :i: cr2~ . .. thty tako on a yellow to c .2c'.

* cr .~--c * c- ..' .,n of' pustules an-' L.sters. >.1t s.g

~. ,~- .*~,.cp-ithliu~ is lost. Ccn;cun.tly, sharply dam

rcz- uzuJlv y r:,-. ;,:)c pear in thc ccrerc of the nodules. The
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bases of the coritios are lightly granulatcd and havo a di florcnt color as

compared to the muco,. ri,;mbranr. rhoen the rucouc mcmL ':rno i. pink.-rod in

color, the Wec of -c.vity will hn.-ve a more rod color. In tZo coso of a

dark-L'.- y mucou:, . t he baso will be mrre darkly color'.d. Durir these

at:: :, t:.e di- -. . a -- ow. cut fro, the r--r'ihci 7 . Later, the epithelium

prc-L%.r4tes raI*i- .;. and betwen the papillae.of the mucous membrar of the

tor::i:c. hd ne-.y :-.xd epithuli=, exhibits a yellowish color due to the

deterioration of whie blood cells as demonstrated in the histological irvesti-

gations. Ultimately, about the eigth day after appoarance of the nodules,

healing bcgins as a result of normal epithelivm formation. The formation of

new epithelium tissue commences simultaneously in the centers and on the edges

af the erosions. The cpidermol-covered areas, which have a dull red color,

soon expand so that after a week or so, small areas with a new epithelial covering

appear. These a.Leac can be distinquished from the surroundirm tissue on the

basis of the increased redness anc roughness. Both of these symptoms disappear

almonst completely after a month. In the case of deep-seated lesions, the

healing-process is delayed quite 6ignxficantly. In these eates and as a result

of often occurrt:L' rellpses, the illness can persist for months.

tne that lesions are present in the oral cavity, the animal

usually :ewibit £et additional sym.ptoms of the disease. Whther scab formation

on thu s-in, which observed with only a few study ani.'rzlr, .... con-

aidercd to o a - , ' of the disease, must be detormined by itional investi-

gations. In the ca.;o of the animalz observed by us, neither t . ,,rature elevation,

loss of appetite, nor alteration in salivation was observed. 0nly in the case of

very I1 -;.u . ,ral state of health somewhat impaircd. In these

cases, the hair covering was shaggy and a foul odor frn the oral cai.-ty was

nOti .ablc.

Thz histolcgical study of the diseased areas of the mucouz membrane of the

!.ot!- Th. t .the nodule-forning elevations were composed on exudative
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' n , retric'"- to ,-,vcal papillae and small papillary

gc.'.pz. The diosc rrocers .nntcnically v". very similar to papular inflam-

matvion of thu LpidenVis - CczC-',a paples;um. As a result, we hovo proposed tho

duzignu.tion it2.titir .nn*lc- Inf.:etc:' of cattle for this diseace.

.',.>ar an i:.: . 'oi of the literature, va believe firstly that the disease

h:iu iot y-t bx.-;n bed. It wns called to our attnion, however, that a

r.[r- in t.c .r, dings of tno Seventh Internitional Veterinary Congress at

["! .[ : ,cr [a si.-_Inr di'F&."releaser Kess in his referenrce con-

. c... ..... thu. i-,. f haof-and-mouth disease described a pecaliar eruption

,:4.". c_.ud :.. %.. i-h thz ccntag ious disccse we have been concerned with.

Y. cu..'>x o. t-. following irvestigations with regards to this other disease:

" A neculir c.-uption, which appears on barn and Crazing animals, and is

poz:;-:y d cn-.c; 'o the "blister eruptions mentioned in the literature syn.

r. .hoz zporaic 101s.", =ay occur in the form of bnign flaps. The disease

affects cattle and calves and 'beins with an easily recognizable loss of

appetite and ir..inificantly incrcaned foaming. In the mouth of the animals,

the~rei aighly increased ttnperaturo, sorm.c sensitivity, and readening in

plac_ :. .n older cases, there is a yellowish dibeoloration of the mucous

. ... n .ouh and distinct sweiling of the papillae. In very fresh

cases, on- f. a en the tip of the ton-ie ond in very extensive amounts on the

muccus meror-na o the mouth, on on the edges of the lip, her:ipseed- to pea-sized,

bri"' . f-r . .-_ulcs wich have a emall grey, rapidly bursting bl.ster

in their center. After bursting are al-.5yz formed small, lintel- to pea-sized,

more or less ri; nrrc !ip>.iy runring together, and then bcc.i. at the most,

fivo-frnc iL - -;!.'tly pinful, always superficial absecc:zc$ of the mucous

m-.ambr ,: (er .;. Th 4b cazc can be observed in the nares, on the sides

.......-
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o" " tre ar.nd on the muztle. In these arc-.:', tlrere is a great doal of siilority

to the abnecesses associated with r.:igiant catnrrh. Th absc are vcry

quickly covered with a b-.nh ..... b. it ada 4ion, abcecsscs arc fovnd on the

mouth-sidd u. the lover ! p, on on the to .hlcsr _-de of teu upper jz :, on the

edger, . ', corners of the lips, cn th- %uccal L.nous enhbrano, in the throat, on

the tip of the ton:uz, and near to and in front of the lig.ents of the tongre.

Fresh absecessecs hav, a red surface vith a yellowish, cheosy covering and bright

or bluo-rea, swollen, sharp edges. In the case of old absecesSes, the surface

is yellowish, dry, inflaraed, and is raised zbove the healthy vurrour.din - tissue.

Healing of the erosions takes place with five to eight days leaving behind small,

isolated or diffuse, yellow, rought, blue-red or yellow patches, or sminall, very

slightly raised, yellow, rough, dry epithelial proliferations. The general

state of health is not impaired. The animal shews neither fever nor a reduction

in milk production. The disease always proceeds in a benign manner and there

are no after-effects. It is not tranItted to other animals by mouth mucoU5.

There are several properties of this disease which characterize it, namely, the

general state of healthy of the animal never suffers, the back of the tongue and

the feet remain normal always, and the characteristic blister !served with hoof-

and-mouth disease uit. subzequent mucous membrane lesions arid the typical cica-

trization (scarring) are absent. This benign mouth affliction can be anrAtomically

desc:" ed as a follicular catarrh of the oral mucous membrane. However, the

etiology of the disease is not known. The owner considered the presence of ant

6;-d worm hill, i:hich are frequently found in grczs-poor fields and pastures during

later su-mr, to be the cause of the disease. I believe, however, that this

disease must be attributed to noxious agents in the feed which are present in the

CraZs during the su,-mer and in the hay during the winter".
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~ -..... *-,' W . :c. ..s. that described

by .~. m u cth~ontti~Zproperties deteted by us,

4n ~ Z~~ zr. .~ d i-nition, "spomdic aphtha",

f or dizz- (;,scribed by us. Since the A
d-n.tri: , ir veterinory me~dicine bli~,tcrs on the m~ucous m~embrane of

t c~ r.- cn.. -i c -Lcmatitia; would :;z r.- tt be synonymous with vesicular

zoxr o; zA.izdP ol n e

L2Th* ... ~ '-6h cdit.ion, p. 6.Al-so, the designatio. "f I icur

c oz;r 2 c' e or3J. mi~ccus n!snorar.u" would r.c4 bo teccptable if one considers

tnz t ~:~dbe rr:I~c to l'f oll-culznr rhinitis". The reason for this is that

tic-. ~ .. -'COUs alarnd, twf.ich ia; dicocn.cd in the case of follicular

~h:~; ~z ~.e ~hc z:-, th-e caae of *'-a di--zao in quasticn here. Nevertheless,

T' C by--> Hass w~si.th the stciiatitis papuloza observed by

-- ouc thei'eicrc, th, t Fcss also obszerved this disease

-c co --. zce t-go differernt diz-ea-.cs.

rjifercn"tie) Dzi;-no~s L;

2~..~tiz so~oinfectiosa of cattle can be differentiated from

so-czllod aporadic vphtha and fron aphthous fever. Sto-atitis papuloss can be

d t .1:. h c-ed f rcmn both di~cases by the absence of blisters and pustiles.

Y.~rc:.:,4t ccn 31so be differentiated fran aphthaus: fever in that it involves

.- ly t~oral cavilty ard not the skin and hooves.


